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ralised.force-coordinates, it follows that adiabatic transformations are given by the differential equation
(60)                                  dU = 2Xdx
connecting the n -f 1 independent variables U, #1? $%, • • • x*-
In the case of a homogeneous fluid substance (taken as a type of a simple system) the state will be completely denned either by the total volume 7 and energy U or by the volume and energy of unit mass, which we shall call v, u. If p is the pressure, and we adopt the former alternative, then since
(61)                              dU=dQ-pdV
<«>                *--($„-.
Hence p is known when TJ, 7 are known, and conversely, the state of the system is in general known when p and U are known. For such a system the state may be completely defined by the variables p and 7 or p and v instead of U and 7 or u and v. By the new choice of variables, the transformations can be represented by an indicator diagram as is explained in § 8.
61. The Second Law of Thermodynamics. Let M and N be two independent thermically homogeneous systems. If the states of these systems are such that their total available energy is decreased by the passage of a small quantity of heat from M to N, it follows at once from the principle of degradation of energy:
(1)  that heat will, if it can, flow of itself from M to N,
(2)  that heat cannot J>e made to pass from N to M without supplying available energy from witliowt.
If we define one system as being hotter or colder than another, according as the available energy of the two is decreased or increased by transporting a small quantity of heat from the first to the second, statement (6) is identical with the usual statement of the second law which asserts that heat cannot pass from a colder to a hotter body without some other change taking place.
In the limiting case of thermal equilibrium the available energy will to the first order of small quantities be unaffected by the transference of a small quantity of heat in either direction — a result closely analogous to the Principle of Virtual Work in Statics.
62* The thermal equilibrium between two bodies is independent of their relative positions. This important property, though frequently overlooked and tacitly assumed in thermodynamical treatises, requires somewhat careful consideration.e principles of therm odynamicB in imagining >s heat passes from the hot body to the cold one, a certain proportion of night be absorbed at the common surface and employed in increasing the 'e velocity of the sliding parts. Hence the appeal to experience cannot •pensed with.
